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The difference between the spectrum of the gas through
which the rays pass, which does not show the Doppler effect,
and that due to the positive rays themselves which does
show this effect, raises some very interesting and fundamental
questions with regard to the origin of spectra, The point can
perhaps be illustrated most clearly by taking a special case,
that of hydrogen, where, as Stark has shown, the lines of the
second spectrum are found in the spectrum of the gas through
which the rays pass but not in that of the rays themselves.
Since in the positive rays we have both atoms and molecules
of hydrogen changing backwards and forwards between the
charged and the uncharged states we have in the rays all the
forms in which hydrogen exists in the gas through which they
pass, and yet this gas gives the second spectrum while the
positive rays do not. It is however possible and indeed prob-
able that the proportion of molecules to atoms in the positive
rays in Stark's experiments was smaller than in the experi-
ments in which the parabolas due to the positive rays were
photographed. In his experiments thejpressure had to be so
high that the path of the positive rays was sufficiently luminous
to allow the spectrum to be photographed, while in my experi-
ments the pressure was so low that the path of the rays was
not appreciably luminous. The proportion of charged mole-
cules to charged atoms in the positive rays increases as the
pressure diminishes; so that it is to be expected that the
charged atoms in Stark's experiments were more numerous
than the charged molecules, and thus if the second spectrum
were due to the charged molecules it would in the spectrum
of the moving gas be faint compared with that due to the
atoms. The proportion between charged molecules and
charged atoms in the positive rays depends on the pressure
in the discharge tube, the luminosity on the pressure in the
observation chamber, so that if we arrange that the pressuren in a closed tube and attach the mica strip to the
